We report first-principles local-density-functional pseudopotential calculations of static and dynamic electronic structure properties of crystalline 3D trans (CH-)"We .find a broken-symmetry ground state of P21/a symmetry with in-phase dimerizations. Using a Green's-function technique, we show that the 3D character of the electronic band-edge states strongly suppresses self-trapping, destabilizing polarons, and possibly bipolarons as well in perfectly ordered 3D trans (CH)-". The P2~/n structure has been predicted to be favorable energetically assuming that the interchain interaction preserves the particle-hole symmetry for the carbon 2012
(1D) models of conducting polymers, such as trans-polyacetylene [(CH),l, one expects a variety of localized, "self-trapped, " nonlinear excitations -kink solitons, polarons, and bipolarons -with possible significant effects on optical and transport properties. ' Present conducting polymers, on the other hand, are typically inherently three-dimensional (3D) , partially crystalline films, in which interactions between polymer chains play an important role. ' Indeed, "solid-state screening" effects, both intrachain and interchain, are frequently invoked to explain the apparent differences between the excited states observed in trans (CH), and-those expected from extrapolations of both measurements and calculations on long but finite polyenes in the gas phase.
Although several studies ' based on simplified theoretical models have suggested that 3D interchain coupling can have strong effects on the 1D excitations, previous ab initio theories of the 3D structure of both trans and cis-(C-H), have left for further investigation the critical question of whether the interchain couplings are sufficiently strong to destabilize the carrier selftrapping associated with intrinsic defects in 1D systems.
In states, leading to a particle-hole asymmetry which shows up also in the band structure (see Fig. 1 ). Each H atom on one chain approximately points towards a rr orbital of a C atom on one of the neighboring chains. The C-H distance across the chains is 2.9 A. in the P2i/a structure versus 3.1 A. in the P2i/n structure. This difference provides a crucial additional bonding energy that favors the P21/a structure.
In Fig. 1 , we present the band structure for the dimerized P2i/a phase of crystalline trans-(CH)"resulting from our self-consistent LDA calculations. In Fig. 1 ' at the level consistent with their convergence criteria and with the k values they selected.
In a strictly 1D deformable chain and invoking adiabatic phonons, a charge carrier will always self-trap due to the electron-phonon interaction; this is in contrast to the behavior in 3D systems, where self-trapping is not guaranteed and requires a strong electron-phonon cou- quently, its formation is insensitive to the gap itself, and therefore, to the dimerization. In the P2~/n structure, on the other hand, we find a bound state to appear in the gap for a polaron distortion of 15% of the bond length.
In Fig. 3 
